We appreciate the efforts that have been made to find reviewers for this manuscript. The initial submission had one review suggesting minor revision (Dickens), and one review suggesting major revision. We feel that we made a reasonable effort to address both the minor and major revisions. The second reviewer sent back further comments on our revised manuscript, which we attend to here.
Anonymous Referee #1
The text and the figures were improved for the clarity although more efforts will be required to demonstrate that the proposed hypothesis is supported by the data.
We thank the reviewer again for her/his continued effort to improve our manuscript. We feel that at this point our interpretations follow the data as close as possible. As reviewer 1 (Dickens) had pointed out, we are largely offering supporting data for interpretations that are consistent with ideas previously suggested, as is reflected in the title of our manuscript: "Constraints on circulation based on eNd observations".
Now the authors acknowledge the eNd offsets between the sediment leachates and the fish teeth/debris, possibly because of different uptake or preservation of eNd records. Consequently, they decided to use the trend of eNd changes of leachates and of fish eNd, instead of absolute eNd values. With this treatment, temporal coverage of reconstructed bottom water eNd values is further uneven with different archives, and it becomes ambiguous which size of variability can be considered as sign of circulation changes. I asked several points about the relationship between the proposed circulation changes and data described in section 3 in my previous review (ex. specific comments 5 and 6). The authors answered them but I am sorry to say that the responses are not enough precise.
Our interpretations are based on our data in combination with
(We could not find a specific comment 5 or 6 in the previous review. If the reviewer could clarify, we would be happy to reply.) We respectfully disagree in that we do not think that our manuscript is appropriate for a synthesis of data and model results. We have shown data that is appropriate those cores for which we made eNd measurements. We hope our data will be useful for such a comprehensive analysis of the PETM, and we fully agree that more data would certainly be useful.
I think that careful overhaul revision, in particular for section 3, Figures 2 and 3, is required. Taking Figure 3 as an example, I explain my concern because this is the key figure of this work that summaries the main finding. I appreciate that the authors added eNd values in Figure 3 . However there is no explanation how the reconstructed bottom water eNd values are calculated. Since temporal coverage of different records is uneven, the considered period and data points to estimate the indicated eNd values should be explained. When eNd data are not available ("n/a" in Figure 3 ), I do not know how the authors determined the circulation patterns shown with the black arrows. Fig. 3 The circulation pattern is very similar between "pre-PETM" and "PETM", which does not correspond to the hypothesis of ocean circulation changes as a trigger of negative carbon isotope excursion. One noticeable eNd change is a lower value (eNd of -6.0) during the "trigger" period (age range?) of site 1220 in the Pacific. But this low value can be rather interpreted to more contribution of southern origin water in the Pacific, which is contradictory with a shift of deepwater formation zone from the southern ocean to the North Pacific related to the PETM. Please clarify which data support the hypothesis throughout the whole text.
We appreciate this comment, and have added text to be more clear (added lines 346 -358 The schematic arrows are generally based on a consistent interpretation of the observed Nd isotope variability and with starting points of the arrows consistent with presumed areas of deep water formation. We also think that bathymetry is not required for such a coarse schematic map, also given that it is not our intention to reconstruct pathways in detail but only to outline the general circulation patterns.
In the answer to the reviewers, the authors stated that there was no evidence for the presence of volcanogenic material in the sediments. It is necessary to clarify how the absence of the phase was examined.
Volcanic material is easily identifiable macroscopically and our statement is simply based on the lack of observations of ashes or volcanic glasses, which we would not have overlooked during homogenization of the sediments.
In the revised version, the authors indicate that acetic acid leachates had comparable eNd values with HH leachates within 0.5 e-unit. This information is important and should be added in Table 2 .
We only ran only a few paired acetic acid and hydroxylamine leachates, during method development (<5 samples total). We stopped very early given that the data of both methods were indistinguishable. We have removed this text, as it is not critical to the information and interpretations presented. 
